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AIRFOIL WITH A 0.25c SLOTTED FLAP FOR THE 
FLEETWINCJS XA-59 AIRPLANE 
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SraiMARY 



TevSts were cond-ucted in t-Le Laiigley two-dimensional 
low-turbulence tunnels on a 2lj.-inch-chord model of the 
N4GA 66(215 )-ll6, a = 0.6 airfoil with a 0.25-chord 
slotted flap. It was cesirad to obtain optimijim flap 
pivot positions for the following conditions: (a) a 
high- maximum lift coefficient at a high flap deflection; 
(b) high lift coefficients with reasonabl"^^ low drags at 
a flap deflection of 50^; and (c) a positive lift 
coefficient with low drags at a nec^ative angle of attack 
for a flap deflection of 15^. These conditions were 
determined from a consideration of the landing, take-off, 
and strafing requirements of the airplane. T\vo slot 
entr;;- lips were tested to find the effect of a door 
y/hich closed the slot on the lower surface when the flap 
was retracted. Flap loads were obtained at certain 
configurations and the effects of external flap hinges 
and of the removal of the internal slot fairing skin 
were investigated. 

The results showed that no single pivot position 
v;as the optimum for all of the specified conditions. 
Covering the slot by a door on the l^-v\'er surface was 
foijnd to cause lower drags at small flap deflections 
than leaving the slot open. One flap hinge was found 
to contribute an additional drag coefficient of 0.0002 
with the flap retracted, based on an area equal to the 
chord squared. The rem.oval of the interior slot fairing 
skin was shown to have little or no adverse effect. 
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• -INTRODUCTION. 

At the request of the Arm;^ Air Forces, Air Technical 
Service Conrm.and, tests were conducted in the Langley 
two-dimensional lovv- turoulence tunnels on a model of 
the inboard wing section of the Pleetwings XA-39 airplane* 
The section tested was a model of the NACA 66(215 )-li6, 
a - 0*6 airfoil equipped with a 25-nercent-chord 
slotted flap. The object of th^ tests was to determine 
optimum flap pivot positions for the following condi- 
tions: (a) a high maximum lift coefficient at a high 
flap deflection; (b) high lift coefficients with 
reasonably low drags at a flap deflection of JO^; and 
(c) a positive ].ift coefficient with a low drag coeffi- 
cient at a negative angle of attack for a flar) deflec- 
tion of 15-^. Several flap pivot positions were tested 
with two different slot entrjr li^s . One of the slot 
entry lips reoresented a door which closed the slot 
entry when the flar was retracted. Short tests were 
run. to obtain data on the flap loads at configurations 
assujned to be near the optimujn for each condition. 
Investigations were also made to find the effects of 
removing the Internal slot fairing skin and the effects 
of external flap hinges. 



• SYMBOLS 



section lift coefficient 

maximum section lift coefficient 

increment of m.aximvim section lift coefficient 

section drag coefficient 

section angle of attack ■ 

30 ct ion pi tching-moment coefficient 

section fla^D resultant force coefficient 

angle betv;een r^'^sultant force vector and flap 
reference line 
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distance from flap nose to intersection of flap 
reference line and resultant force vector in 
percent of flaTD chord 

/Ko - 

S pressure coefficient, defined as { 

\ 

free-stream total nressurre 
p local rressure on the flap surface 

free-stream djTiamic pressure 
c chord of airfoil 

R Reynolds number 



APPAPATITS AND METHODS 



The model used in these tests was a 2l].-inch-chord 
wooden inodel of the NACA 66(215 )-ll6, a = 0.6 airfoil 
with a 0.25c slotted flan. The flap was constructed 
of metal and was orovided with flush pressure orifices 
at various locations along the upper and lower surfaces. 
I'^.vo slot entr?^ lips were useds one sealed the slot on 
the lower surface when the flap was retracted, the other 
was cut off flush with the inside surface of the slot. 
During the remainder of this report, the slot entry 
li^-^, which closed the slot on the lower surface, will 
be referred to as the "long" slot entry lip and the 
other as the "short" slot entry lip. The end plates 
of the flap were provided with four pivot positions and 
two others were added during the tests. A photograph 
of the model is shown in figure 1 showing the long 
slot entry lip in place and bhe flap at a deflection 
of 50^ about pivot point 1. Figure 2 is a sketch of 
the main airfoil and flap showing the locations of all 
six pivot points. The long slot entry lip is shown 
in dotted lines. Dim.ensions of the flap nose shape are 
also shown in figure 2. Ordinates of the plain airfoil 
are given in table I. Locations of the pressure orifices 
on the flap are given in table II. 

Lift, drag, pitching-moment , and nressure- 
distribution data were obtained by the methods outlined 
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in reference 1. All force and moment data have been 
corrected for tunnsl-wall effect by the use of the 
followin/i ..equations : 

c^ = [1 - 2p(Y + a) -Y] c'j 
c^ = [1 - 2i:'(y + 0)2 c'^ 



1 + 2e 



whe re 

c^l^ c\|, c^-.. airfo5-l sect.-. on coefficients measured 

in timnel 

a ' Q ge orne t r 1 c angle of at tack 

p factor de pendent on air foil shape 

Y factor dependent, on the ratio of airfoil 

chord to tunnel height 

a . factor allowing for interference of 

.Tiodel on tunnel static-nres3ure orifices, 
dependent on size and location of model 

The values of the factors '^^^ 
respectively, -^or these tests wei'e 0.522, O.OIS, and 0.002, 
Tests were conducted at Re\n.old3 nnjiibers of apr-roximately 
2.5 X 10^ in the two-dimensional low-turoLilance tunnel 
(designated LTT) and 6 x lOo in the two-dimensional 
lov/-turbulence nressixre tunnel (designated TDT). The 
highest ITach number for any of the tests was annroxi- 
m.ately O.lli-O. 

RESULTS AND DISC 1133101^ 



At the outset o^ the tests the flow over the flap 
at various configurations was investigated with tufts. 
These tests shewed that when the long slot entry lip 



MR No. r4K21 



5 



was in plaoe, the flov; ever the flap was stalled at 
deflections greater tlian 20^. Vi/h.en the short lip was 
used, however, this stalling did not occur. Due to 
the fact that these adverse conditions existed no data 
were obtained at flap deflections greater than 20^ 
using the long entry lip^ '^Normal" operating con- 
figurations will be assumed to signify that the long 
slot entry lip is used up to and incliAding a flap deflec- 
tion of 20^ and the short entry lip for deflections 
above 20^. The long slot entrj lip represents a door 
on the lower surface of the airplane wing v;hich was of 
such a Shane as to close the slot in the retracted 
configuration and either fold or slide into the main 
nortion of the wing ab high dafloctionG. 

Figure 5 shows the lift and drag data obtained at 
a Re^/nolds number of 2.5 ^ lO^." These tests were in 
the nature of a nrelimlnary survey. The results indi- 
cated that >:'ivot roint J4. v/ould" give the highest maximum 
lift at a flan deflection of ^0^ and the lowest drags 
at a 15^ deflection. P2 vot ooint J? appear3d to give 
the - lowest c^rags at a JO^ deflection through the 
intermediate lifb range. Therefore, since nivot 
points 1 and 2 did not shovv the best characteristics 
for any of the desired conditions, they were eliminated. 
Pivot point 5^ halfway between pivot points 5 and i| 
was added at this time, a-o'oarentl- in an effort to 
combine the advantages of pivot points 5 ^^^1 4-« 
flap deflection about pivot point 1 was used later for 
the investigation of the effects of the interior slot 
fairing skin and the flap loads.- No pitching-moment 
data were obtained in these tests. 

Figure ij. shov/s the data obtained at a Reynolds 

n-ainber of 6 x 10^ for the normal operating configura- 
tions^ Moment data were obtained for pivot points 
and 5 only^ Lift and drag." data for the lower deflec- 
tions with the short lip are shown in figure 5* 

A comparison of the drag curves at the flap- 
retracted configuration with the long and with the 
short slot entry lips (figs. l\. and 5) shows that the 
drag is somev/hat lower with the long lip. In the low- 
drag range the drag coefficient with the long lip 
is 0.000b lower Vi^an with tbe short lip" at a Reynolds 
number o"^' 6 x 10'^. T'le lifts, hov^rever, show no 
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improvement cue to the nse of the long lip at low 
deflections and, in fact, are lov.'er In some cases. 

An examination of the '.noment chai''acterlsti cs for 
pivot points i| and 5 in fig'ares ij.(b) and l|{c) shows 
that the moments are in no case excessive. At the 
lower deflections, both the lift and the moment curves 
for the two pivot points ai^ree fairly well. At 
deflections above 30° about pivot point 5, however, 
the flap effectiveness decreases and the moment charac- 
teristics are very nearly the same for all the higher 
flap deflections. For deflections about pivot point 
both the lift and the moment characteristics^ show 
increases with flap deflection up to the maximum. 

De t e vm I natio n of optimum c on figurations . - The 
charac'feristlos cTmsidersd desirable for tnis wing-flap 
combination were a hi>--h maximum lift at a high flap 
deflection; reasonably high lifts with low drags at 
5f = 30° J and a positive lift coefficient with low 
drag at a negative angle of attack for a flan deflection 
of 15*^. it was not conslder&d necessary to use a single 
flap pivot position. 

Figure 6 shows the variation in the increment of 
section^maximum lift coefficient with flap deflection 
about several pivot points at both Reynolds numbers. 
Pivot point k gives the highest values of maximum 
lift coefficient at both Reynolds numbers. For a 
flap deflection of 55° about pivot point i4., the maximum 
lift coefficient was 2.70 at a Re -.molds number of 

6 X lO'^. 

In figure 7 lift and drag characteristics at the 
higher lift coefficients are plotted for a flap 
deflection of 50° about various pivot points. The 
values of the drag coefficient obtained at this flap 
deflection above a lift coefficient of about 1.3 were 
not accurate and so are not included. This figure 
indicates that the drag coefficients at the higher 
lift coefficients would probably be lowest for pivot 
point 3. There is very little difference in the lift . 
characteristics for the various pivot points. 

A section lift coefficient of 0.l3 was assumed 
as a reasonable point for the comparison of the various 
con^'igurations at the 15° flap deflection. Lift 
curves are shown in figure !4.(c) for the slot both sealec 
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(buf Dot smoothl:/ faired) .^nd imsealed at a flap deflec- 
tion of 15*^ abc-it pivot point 7. A comparison of these 
two curves shov/M that seal:*.ng the slot moves the lift 
curve upward in the range useful for this flying attitude 
and so gives tho necessary lift coefficient at a higher 
negative angle of attack. Fig-ares and 5 Co) show 

drag polars for a flap deflection of 15^ about pivot 
Doint L with both the lonn; and the short slot entry 
lip. Using the long slot entry lip gives a drag coef- 
ficient that is 0.0005 lower than that with short slot 
entry lip. Completely sealing the slot entry by an 
extension of the slot covering door to provide a smooth 
contour might make even lov/e:^ drag coefficients possible. 

The follov/ing table gives values of tlie drag coef- 
ficient and angle of attack at a lift coef .^"^i cient of 0.l3 
for a flap deflection of V-'P at a Reynolds number of 

6 X 10^. Ih3se '"ata are r.^esented for ^--arious pivot 
positions . 



Pivot 



5 
6 



Jor-ifiguration 



Short lip 
do. 



Long lip 

Long lip (open) 
I-ong lio (sealed) 



C.lo 
.IS 

,13 

.18 
.13 

.lo 



^d 



0.0088 
.0062 

.00S9 
• OO65 



a 

{•3sg) 


Fl 5ure 


. 1 


5(a) 




5(b) 




l|(b) 


r 


.M-(c) 


-51 


^(c) 
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?r om. the s e va 1 ue s it is o o s b r ve d tha t ^ i v o t 
noint 1.^ combined with the long slot ?ntry lip would 
give the lov.est drag coefficient at a fairly high 
negative angle of attack. '.Wien the flan is pivoted 
at this noint its path is such that its u^-^ner surface 
remains in contact with the izr.rer slot lio at all 
deflections up to 20^. The smooth contour that this 
affords may account for the lower (3rag. Thus, for the 
15^ flap deflection, r>ivot point [j. would give the 
lowest drag coefficient at a lift coefficient of O.I8 
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while pivot ooint 6 would give the desired lift coef- 
ficient at the highest negative angle of attack. 

Flap loads.- It was desired to obtain data on the 
flap Toads i'or~design purposes. The configurations teste 
were not t]ie ootimum for each of the aesired flight 
attitudes hut it was assuined that the data obtained 
would provide indications of the loads to be expected 
at the' better configurations. Pj vot point 6 was added 
at this time, since it was expected to provide better 
characteristics for the l^*^ flap deflection. Time 
was not available, however, for more conplete tests of 
the flap pivoted at this point. 

Pressure-distribution data are presented in 
table III ^or flap deflections of 15° about pivot 
point 6, 50° about oivot point 1, and 50° about pivot 
point li. Data were obtained with the slot completely 
sealed and faired on the lower surface for the 15° 
flap deflection and .completely open with th? short 
slot entrv lip at the other two configurations. The 
pressure distributions are presented in terras of the 
pressure coefficient S. ' The data for the 30° and 
50° deflections were obtained at a Re^mclds number of 
2.5 X 10^ and the data for the 15° deflection were 
obtained at a Reynolds number of 6 x IQo. 

Resultant force coefficient vectors are shown in 
figure 8. The restiltant force coefficients are plotted 
against section lift coefficient in figure 9 and section 
In ft coefficients are plotted against section angle of 
attack in figure 10. Values of the resultant force 
coefficients, their points of intersection, and angles 
of incidence with the flap reference line are listed 
in table- IV. The flap reference line coincides with 
the chord line of the unQistu.rbed airfoil. The 
resultant force coefficients were obtained from integra- 
tions of the pressure coefficients plotted against their 
positions on lines parallel and perpendicular to the 
flap reference line. 

Data from table TV for the flap deflection of 15°, 
when plotted, show that between the angles of attack 
of -3° and -U° the flow separates from the rear portion 
of the upper 'surface and the pressure peak near the 
leading edge drops abruptly. This explains the sudden 
change in position and direction of the resultant 
force vectors b-i^tween these angles of attack. 
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Between 0*^ and 1^, this flap stall becomes almost 
complete .c.aiAsing the„ sharp drop iri' the resultant .force 
coefficient and the break' in the lift"^ curve. 

Effect of removing the interior s lot fairing skin . - ' • 
These tests were run to investigate the effect -of- 
eliminating the skin, on tho inside surface of the slot. 
'The model was .m.odi "^-'led for these tests as shown in the 
sicetch of figure 11. 

Figure 12 shows section characteristics of the model^ 
both before and after the modifications, were made to 
the slot fairing. Data are "oresented for the flap 
retracted, deflected 30^ about pivot ::'oint 1, and 
vde fleeted about pivot point Ij., These data were 

obtained at a Re;\niold3 number of 6 x 10^. 

There is but slight difference between the lift 
characteristics of the mo.dol with the slot skin removed ^ 
and in the original condition. The only adverse effects'. 
on lift di7,e to the removal of th.e skin are a slight 
decrease in p-.axim-am lift with the flap retracted and. at 
the deflection. An increase in the maxim-urn lift 

at the 50^ deflection and in the lift coefficients at 
the lower angles of attack at the deflection were 

noted. 

In .the flan retracted c on fi-rurati on, removal of 
the slot slcin increased the drag at all but the higher 
positive lift coefficients. Above a lift coefficient 
of about 0.6, there v/as a slight decrease in the drag 
coefficient when the slot fairing skin was removed".' 
The increase in the miinim.um drag coefficient amounts 
to about 0.0002. From this standpoint it might be 
considered advisable to retain the slot fairing skin. 
If the slot covering door is used in the flap- 
retracted configuration, however, this drag increment 
would not be exr.erienced . At the 30<^ deflection the 
drags were lower throughout the entire range of lift 
coefficients tested when the skin was removed. 

The pitching-moinent coefficients do not change 
apnreciabiy with the slot configuration. It should 
be noted that the pi tching-moment curve for the original 
condition with the flap retracted is given for the 
long slot entry lip configuration. All the other curves 
are given for the short lip configuration. 
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Drag Increment due to exte rn al flap hi nge s . - 
Snanvvvl se'^'drag sur ve vs are- ^own in figure 1:5 for the ; • 
model both with and without external flap hinges. A 
sXcetoh of the hinges is also shown on the figure. The 
small waves in the curves are probably due to the 
SDanwise flow in the slot. "The waves were not eliminated 
however^ when thin chordwise dams were Placed in the slot 
The additional drag coefficient caused by one hinge 
amounts to 0.0002 when based on an area equal to the 
.airfoil chord squared. 



CONCLUSIONS 



Tests were conduct-^d in the Langley two-dimensional 
low- turbulence tionnels on a 2l|.-inch-chord m.odel of the 
NACA- 66(215 )-ll6, a = 0.6 airfoil equlpned with a 
0.25c slotted flap. The results obtained provided the 
following conclusions: 

1... Covering the slot entry vv^ith a flush door gave 
minimum drag coefficients lower than the no-door con- 
figuration by 0.0006 at a He.7nolds number of 6.0 x 10^ 
withvthe- flap retracted. 

2. The highest maximum lift coefficient measured 
was 2.70 and was obtained with a flap deflection of 
550 about pivot point J4.. 

5. The results indicated that the -lowest drag at . 
high lift coefficients for the 30^ flap deflection would 
be obtained -with pivot noint 3. 

i|. At a flao deflection of 15^, pivot noint )4 

appeared to give the lowest drag at a lift coefficient 

of 0.18 while pivot noint 6 gave this lift coefficient 
at the highest negative angle of attack. 

5-. Pew adverse effects were incurred as a result 
of removing the inberior slot fairing skin provided the 
slot is covered by a door on the lower surface when 
the flap is retracted. . , 
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6, 'Tlie external flap hinge tested gave an Increment 
in the drag coefficient based on an area equal to the 
airfoil chord squared cf 0,0002 for one hinge. 



Langley Memorial Aeronaut! ca^ Laboratory 
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Langley Field, Va., November 21, I9l\h- 
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TABLE I 



Ordlnates for NACA 66(215)-ll6, a = 0.6 Airfoil 
(Statlona and ordlnates In percent of chord) 



Upper Surface Lower Sxorface 

Station Ordinate Station Ordinate 



0.67^ 



0 GO 
I.21U 0.565 -1.150 

l.li62 0.822 



I. 170 1.825 1.550 -1.68^ 

2.408 2.U98 2.592 -2.2S4 

II. 897 5.U98 5.105 -5.082 
7.592 • U.286 7.608 -5.726 

9.890 U.969 10.110 -U.281 

1U.89U 6.05U 15.106 -5.15U 

19.905 6.895 20.097 -5-927 

24.916 7.55U 25.08U -6.5U6 

29.9^1 6.052 50.069 -6.758 



59.968 8.655 U0.052 -7.185 

41.989 8.754 ^5.011 .7.260 

50.011 8.694 U9.989 -7.220 

55.057 8.502 54.965 -7.058 

(0.070 8.115 5?-95p -6.757 



54.949 8.401 Ic'"^ 

65.'596 7^459 ^2.*904 -6.205 

70.099 6.519 6q.90l -5.419 

75.091 5.429 74.909 -4.505 

^0.074 4.218 79.926 -5.478 

85.055 2.995 84. 91^7 -2.451 

90.050 1.765 89.970 -1.411 

95.011 0.679 94.989 -0.514 

100 0 100 0 
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TABLB II 



Locations of Flap Presstiro Orifices 

(Stations given in percent of flap chord) 

Upper Svirfaoe Lower Surface 

Tube No. Station Tube No. Station 

1 5.2 1 7.5 

2 10.2 2 25.5 

3 20.8 5 51.4 

k ?2.4 4 42.9 

i 56.4 6 84.5 

7 67.8 
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TABLE III 



Pressure Distributions 



a 



Upper 
1 



NATIONAL ADVISORY 
COMMITTEE FOR AERONAUTICS 
Pressure coefficient "s" for tube nos.: 

Lower 

12 5 



*f ~ 15°; pivot point 6; slot sealed on lower surface 



•16. 24 
•12. l5 
. 8.12 

• ii.o6 
0 

1.02 

3.12 
12.18 

16.21; 
20.30 



1.578 
I.6O7 

1.717 
1.569 
1.505 
1.252 
1.255 
1.253 
1.286 

1.574 
1.802 



1.580 
I.6O5 
1.717 
1.567 
I.5O6 
1.252 
1.255 
1.259 
1.291 

1.579 
1.792 



1.580 
1.608 



1.719 
1.575 
1.511 
1.257 
1.257 
1.286 
1.502 
1.568 
1.808 



1.572 
1.451 
1.451 
1.525 

1.275 
1.221 
1.225 
1.220 
1.242 
1.51? 
1.914 



1.156 
1.167 
1.212 

1.248 
1.225 
1.209 
1.198 

1.202 
1.257 
1.514 
1.895 



.984 
1.010 

i.o4i 
1.205 
1.205 
1.198 
1.202 
1.205 
1.245 
1.514 
1.849 



.907 
.916 

.929 
1.161 

1.199 
1.205 
1.209 
1.209 
1.25? 
1.5l4 
1.815 



Cf = 50°; pivot point Ij short slot witry lip 



•12.18 

• 7.10 

• 2.05 
5.04 
6.09 



1.456 
1.909 
1.728 
1.921 
1.942 



1.805 
1.960 

1.925 
1.992 
2.129 



2.700 
5.151 
5.115 
2.750 
2.992 



2.115 
2.554 
2.555 
1.950 
2.308 



1.476 
1.891 

1.599 
1.518 
1.540 



1.262 
1.296 
1.50^ 
I.5O6 
1.218 




Of = 50°; pivot point 4; short slot entry lip 



10.15 
5.08 
1.02 
5.04 
6.09 



l.k58 
1.665 
1.863 
1.923 
1.964 



2.675 
5.052 
5.052 
5.052 
5.018 



1.990 
2.488 
2.581 
2.575 
2.556 



1.500 
1.500 

1 J).6o 

1.45 

1.45 



1.468 
1.448 
1.405 
1.577 
1.567 



1.470 
1.458 
1.405 
1.567 
1.565 



1.474 
1.453 
1.415 
1.579 
1.575 



.941 .907 .89 



.818 .794 

.705 .717 

.524 .692 

.554 .655 

.567 .695 

.555 .665 

.552 .651 

.268 .614 

.257 .615 

.275 .769 



.161 .232 

.062 .224 

.OL8 .202 

.067 .181 

.069 .161 



.714 
.661 

► 615 
.558 



.008 
.028 
.024 
.012 
.014 



.897 
.79S 
.741 

.746 
.725 
.750 
.751 

.680 
.681 
.867 



.557 
.551 

.252 



.067 
.101 

.087 
.075 
.067 



.867 .848 

*m '765 

.746 .728 

.747 .746 

.725 .728 

.751 .762 

.751 .747 

.702 .724 

.687 .715 

.692 .724 

.901 .957 



.468 .548 

.429 .492 

.595 .46^ 

.569 .448 

.555 .411 



.210 .551 

.210 .515 

.185 .290 

.167 .270 

.149 .248 



.824 

.765 
.752 

.515 

.869 
.867 

■M. 

.890 
1.170 



.752 
.679 
.659 

.655 
.611 



.710 

.677 
.651 
.589 
.571 



NACA MR No. L4K21 



TABIE IV 
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Resultant Pore* Coefficients 



: 15°; pivot point 


a deg 


°l • 


-16. 2k 
-12.18 
-8.12 
-If. 06 

0 


-.809 

-.407 
.052 






^Il2 
12.18 
16.24 
20.50 


l!649 



6; slot sealed on lower surface 
e deg 



124056 
121020 
119054 
10^050 
102056 
100058 
100058 
102012 

100052 
102064 
99023 



29.07 

50.79 
52.08 

a.72 

,4^.67 
42.24 
^.67 
^.17 
i|2.55 



30°; pivot point 1; short slot entry lip 



a deg ®l ®rf e deg 

-12.18 -.026 1.109 98°50' 
-7.10 .617 1.275 100O60' 



-2o05 1.186 1.257 102012 • 
1.656 1.200 lO^ookt 



;.09 1.991 1.25Q io4°46' 




50°; pivot point 4 J short slot entry lip 

a deg °l 6 deg x» 

-10.15 .509 1.184 101056' 41.65 

•5.08 1.098 1.289 104014' 40.60 

-1.02 1.557 1.552 105056» 59.58 

5.04 1.957 1.559 105024* 58.75 

6.09 2.507 1.596 105040* 40.05 



e = angle between flap reference line and resultant 
force vector 

• = distance from nose to intersection of flap reference 
line and resxiltant force vector in percent of flap 
chord 
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Figure 1.- NACA 66(215) -116, a = 0.6 airfoil with a 0.25-chord slotted flap. 
Flap deflected 50 about pivot point 1: long entry lip configuration. 
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All dimensions are given in fractions of 
the plain wing chord. 




Dimensions of flap nose shape 
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Figure 2.. NACA 66(215 )-ll6, a = 0.6 airfoil with a 0.25-chord slotted 
I lap, showing location of various pivot points. 
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Plgxire 3 .- Continued. (c) Pivot point 5 
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Figure 3 Concluded. (d) Pivot point h 
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Section angle of attack, 
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Pivot point 5 

Figure 5.- Lift and drag character is tloa of an NACA 66(21S)-ll6. a = 0.6 
* O.25~chord slotted flap ualng variovu* pivot points: low 
flap deflectiona with short slot entry lloi R, 6 x 10© (approx. ). 
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Figure 5 Continued 
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Figure 6 Variation of increment of maximum lift coefficient with flap deflection 
about various pivot points. 
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Figure Q.- Resultant force coefficient vectors on a 0.25-chord slotted 
flap on a 66{215)-ll6, a = 0.6 airfoil at varioua angles of attack. 
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0 0.25 0.50 

scale of resultant force vectors ^^^^^ ^^^^^ 6 



(e) c 15°; pivot point 6; lower slot saP aeale.; K. 6 x 10^ (approx. ) 
Angles of attack from -l6.2l;0 ^o 1.02° 
Wgure 6 .- Continued 
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6^ Pivot point Slot configuration R x 10 
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O 50° 
4- 50° 
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Short entry lip 
Short entry lip 
Sealed 
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0 .U .8 1.2 

Section lift coefficient, c^ 



1.6 



2'.0 



2.1 



Wgure 3 variation of flap resultant force coefficient with section lift 
coefficient for various flap configurations. 
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Figure / I .- Slot rework to simulate removal of Internal slot fairing 
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Original 
Skin removed 
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Skin removed 
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(Pitching moment curve only for the original slot 
configuration, flap retracted is with the long 
slot entry lip; all others, with short lip. ) 
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Section angle of attack, , deg 

Figure IZ.- _ 



0 .4 .8 1.2 

Section lift coefficient, c^ 

Aerodynamic characteriatics of an NACa 66(215)-116. a = 0.6 
h a 0,25-chord alot"-^ . ^' . * 

slot fairing skin, B, 6 x 106, 
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G Plain wing 
+ With external liinges 
5 1/2 Inches each 
side of center line 
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Figure 13.- Spanwise drag surveys with and. without external flap hinges. Flap 
retracted; short entry lip; angle of attack, 1^; R, ^.5 x 10^ (approx.). 
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